Breast cancer is largely a disease of older women. Of the 252,000 new breast cancers diagnosed in the United States in 2017, 50% arose in women 65 years of age or older. 1 These cancers are more likely to be ER positive, and less likely to be either triple-negative or HER2 positive, than cancers arising in younger women. Fortunately, breast cancer mortality has been steadily declining in the US for decades, the result of successful screening campaigns for early detection, and incremental improvements in adjuvant therapy.
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These cancers are more likely to be ER positive, and less likely to be either triple-negative or HER2 positive, than cancers arising in younger women. Fortunately, breast cancer mortality has been steadily declining in the US for decades, the result of successful screening campaigns for early detection, and incremental improvements in adjuvant therapy. 2 But not all age groups have seen similar reductions. Notably, the most profound improvements have been seen in younger women, while older women have seen fewer reductions in breast cancer mortality. Breast cancerspecific mortality rates declined between 1990 and 2007 by 2.49% per year (95% CI 2.27-2.71% per year) in women aged between 20 and 49 years, 1.96% in women aged 65-74 years and 1.14% in women aged 75 years and older. 2 The causes for these discrepancies are not precisely known. In part, it relates to the historical underutilization of tamoxifen and ovarian suppression among young women with ER positive tumors, a situation now clarified in the literature. It also reflects marked improvements in anti-HER2 therapy that have transformed outcomes for that breast cancer subtype, which is more common in younger women. Nonetheless, comorbidities, sub-optimal treatment and infrequent inclusion in clinical trials may be responsible for this deceleration of progress among elderly patients. The lower relative improvements in breast cancer mortality seen in older as opposed to younger women have prompted many to ask whether older women are being undertreated. In this current issue, Mamtani et al. present a well-written portrait of the current real-life approach to early breast cancer in octogenarian patients.
First, this retrospective analysis demonstrated an overall breast cancer-specific mortality of only 5% in patients with stage 1 or II disease. Non-breast cancer conditions were 4 times more likely to be a cause of death in these women age 80 years and older. These findings are similar with previous populational studies that demonstrated that death due to breast cancer in older patients varies between 4.5 and 16.1% in stage I and II disease, respectively. 3 The average life expectancy for an 80-year-old American woman is 10.1 years; it is 7.2 years for an 85-year-old. Thus, it is essential to contextualize the risk of breast cancer versus other causes of mortality in older patients, and weight realistically the impact of breast cancer in patients with or without other major health concerns.
None of the patients in the report by Mamtani and colleagues went without surgical treatment for known breast cancer; however, 40%-presumably all with a clinically negative axilla-received neither axillary surgery nor radiation therapy. This rate of omission of axillary dissection is similar to previous data from a large retrospective analysis which demonstrated that patients over 75 years of age were less likely to receive axillary dissection (84 vs. 93%, P = 0.0003), 4 and seems like a well-crafted clinical decision-the rate of isolated local-regional recurrence was less than 2% through more than 5 years of follow-up. Radiation treatment was also used judiciously. The authors stratified patients into ''high'' or ''low'' risk based on grade (grade 3 = high), HER2 status (positive = high) and ER expression (negative = high). Among the high-risk cohort, 55% received radiation therapy, as did 36% of the low risk cohort. But 45 and 64%, respectively, did not receive radiotherapy, and outcomes were still excellent. These results support prospective observations that radiation therapy can be safely omitted in treatment of older women with ER positive breast cancers receiving adjuvant endocrine therapy. Most notable in the report is the lack of chemotherapy utilization among octogenarians with early stage breast cancer. Not a single patient with low risk cancers (ER positive, grade 1 or 2, and HER2 negative) received adjuvant chemotherapy. Of the ''high risk'' group, only 10% received chemotherapy, which was only done in women who had HER2 positive cancers, and also received anti-HER2 antibody treatment with trastuzumab. Said another way, in a large single institution experience of octogenarians being treated for breast cancer, no one received ''adjuvant chemotherapy'' aside from treatment for HER2? cancers.
Prospective studies have shown that adjuvant chemotherapy is as effective in older women-usually defined as 65 or older-as in young women. But even in these canonical trials of treatment for elderly breast cancer patients, few of the study participants were over age 80. In CALGB 49907, a study that included women with stage I-III breast cancer, and which compared standard regimens (CMF or AC) against capecitabine, only 5% of patients were greater than 79 years old. 6 The ELDA trial, a trial specifically designed for patients with 65 years at diagnosis or older that compared taxane-based chemotherapy to CMF, excluded women older than age 79. 7 In the randomized phase II trial ICE-II-GBG 52, a study developed specifically for women over 65 years with breast cancer, only 0.8% of patients were octogenarians. 8 Collectively, these experiences suggest that the clinical community has drawn a line in the sand at age 80 when it comes to chemotherapy for stage I-II breast cancer.
One exception might be the combined use of chemotherapy with trastuzumab-based treatment in older women with HER2 positive breast cancer. Here, the therapeutic index seems more likely to favor chemotherapy treatment. The risk of recurrence is higher, and the therapeutic benefit more compelling. 9 Yet there are data that older patients with HER2 positive tumors do not typically receive trastuzumab-based therapy. Freedman et al. used a SEER database analysis, to show that women over 80 were far less likely to receive standard treatment of trastuzumab (OR 15.3 95% CI 9.92-23.67). 10 Because of the epidemiology of HER2 positive breast cancer, there are rather few women who will be in their 80s and receiving trastuzumab. But for such women, well tolerated chemotherapy regimens such as weekly paclitaxel in combination with trastuzumab may be appropriate.
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Mamtani and colleagues suggest that most patients tolerated treatment well, with few adverse events. This is reassuring, but the retrospective nature of this analysis, a selection bias of patients and the possibility that de-escalated regimens were utilized in this cohort means that the real rate of toxicity remains difficulty to know. Patients over 65 years of age undergoing chemotherapy are more likely to have grade 3 and 4 adverse events, higher risk of hospitalization and higher risk of cardiac events after Herceptin therapy when compared to younger patients. 12, 13 Because elderly women diagnosed with breast cancer are a heterogeneous population, initial functional assessment is mandatory when contemplating adjuvant treatment.
14 More adequate than the ECOG performance status score, utilization of the Comprehensive Geriatric Assessment (CGA) has been shown to reduce early hospitalization and mortality in older patients with cancer by allowing clinicians to select who can and who cannot safely receive treatment. 15 Others scores such as Cancer and Aging Research Group (CARG) and Chemotherapy Risk Assessment Scale for High Age (CRASH) help to predict the risk of toxicity with chemotherapy. 15, 16 Functional and geriatric assessment and life expectancy estimates in this patient population are more important than chronological age and should be the starting point for the decision of adjuvant treatment. That said, these projects included few of the oldest elderlywomen over 80-and even those patients were highly selected based on considerations of general health and cognitive function.
It is important to ask whether the outcomes end-points used in conventional cancer studies are as relevant in the older population, given the greater risk of death from noncancer causes, and the powerful fear of loss of functionality. For many older patients, would the endpoint ''dependent care free survival'' be a more compelling measure of clinical benefit, or lack thereof? A recent metaanalysis showed that worsening of quality of life (QoL) was transient in elderly breast cancer patients treated with adjuvant chemotherapy, and that in the long term it does not affect patient's functionality. 17 While this is a reassuring finding, the assembled cohort of ''elderly'' patients were largely between the ages of 65 and 80, and thus may not truly be characteristic of treatment outcomes for the more senior and vulnerable spectrum of elderly.
By focusing on the outcomes for octogenarians, Mamtani and colleagues have broadened our understanding of what it means to treat older breast cancer patients. For those women with stage I or II breast cancer, judicious use of axillary surgery and radiation therapy, especially in ER? cases where patients can benefit from endocrine treatments, can yield excellent outcomes without overtreatment. Aside from management of HER2 positive tumors, adjuvant chemotherapy is relegated to a non-existent role in ''average'' risk early stage tumors. The studies of patients in their 80s underscore the important point that in clinic, there are the elderly, and then there are the really elderly. We need to know the difference. Clinicians should be aware of the many tools to help estimate survival and comorbidity when making treatment choices with older women, being careful not to impair hard-earned functionality and independence at this vulnerable time of life.
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